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0. FOREWORD 

0.1 This Indian Standard ( Part V ) was adopted by the Indian Standards 
Institution on 30 September 1976, after the draft finalized by the 
Shipbuilding Sectional Committee had been approved by the Marine, 
Cargo Movement and Packaging Division Council. 

0.2 The object of this standard is to specify the technical and scientific terms 
used in ship geometry, hydrostatics and hydrodynamics and to facilitate the 
exchange of information, particularly at international level, and the ease of 
understanding as regards to documents relating to naval architecture. 

0.3 The terms are represented by symbols which have been arranged in 
alphabetical order for ease of interpretation. 

0.4 No rules are laid down as to whether subscripts are to be shown by 
capital or lower case letters, although the letters shown in this standard are 
in the preferred style. 

0.5 When required, the suffixes M and S should be introduced to distin- 
guish between quantities referring to model and ship respectively. 

0.6 This standard is being issued in six parts. The other parts in the series 
are: 



Part I 


Basic quantities 


Part II 


Ship geometry 


Part III 


Resistance and propulsion 


Part IV 


Sea keeping 


Part VI 


Strength and vibration 



0.7 While preparing this standard, current work by ISO/TC 8 on ' Termino- 
logy of Profiles and Hydrodynamic Terms 5 and International Towjn^ Tan^ 
Conference ( I.T.T.C) has also been considered.^* 
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1. SCOPE 

1.1 This standard ( Part V ) deals with terms related to manoeuvrability. 

2. TERMINOLOGY 



Symbol Term 



2.1 A B Area of bow hydro- 

planes 



2.2 Ac Area under cut-up 



Definition 



Measured in the refe- 
rence plane of 
hydrofoil 

Surface of the aft 
part of the symme- 
try plane between 
the base line and a 
raising keel 



Symbol of 

SI Unit 

m 2 



2.3 


A R 


Area of rudder 




Measured on the 
reference plane 


m 2 




2.4 


A s 


Area of stern hydro- 
planes 


Measured on the 
reference hydrofoil 
plane 


m 2 




2.5 


b 


Span of hydrofoil 




Length of hydrofoil 
from tip to tip or 
from fixed end to 
free end 


m 




2.6 


c 


Chord length 
hydrofoil 


of 


Between extreme 
points of the mean 
line 


m 




2.7 


G 


Gross force on body 
normal to lift and 
drag 




N 




2.8 


Jzz> -Ixxj lyy 


Real moments 
inertia 


of 


Izz-J(* 2 +J 2 )dm 
Ix X = /(j 2 +^)dm 
!yy — f (z 2 +x 2 )dm 


m 2 


kg 


2.9 


•lyz) -Ixy 5 
Ixz 


Real products 
inertia 


of 


lyz = J J- Z* dm 
Ixy =? J x. y. dm 

I X z =^ J x. z. dm 


m 2 


kg 
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Symbol 



Term 



Definition 



Symbol of 
SI Unit 



Real radii of gyration 



k 2 — 

^ zz — 



Jdr 



m 



2.11 K, M, N Moment components 
of body relative to 
body axes 



2.12 O 
2-13 p, q, r 



2.16 Q s 



2.17 t 



2.18 X,Y,Z 



Origin of body axes 

Components of angu- 
lar velocity relative 
to body axes 



2.14 Qb Torque, bow hydro- 

planes 

2*15 Q,r Torque, rudder 



Torque, stern hydro- 
planes 

Maximum thickness 
of hydrofoil sec- 
tion 

Force components on 
body relative to 
body axes 



1,2 *xx 

Jdm 

kyy TdirT 

Components on x,y,z 
axes of the moment 
of external forces 
relative to the ship 






q = 



de 

dt 
dt 



Moment of hydro- 
dynamic forces to 
the rotation axis 

Moment of hydro- 
dynamic forces to 
the rotation axis 

Moment of hydro- 
dynamic forces to 
the rotation axis 

Measured normal to 
mean line 



Components on x, y, z 
axes of external 
forces,* relative to 
the-«jtfip 



Nm 



c-l 



Nm 



Nm 



Nm 



m 



N 
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Symbol Term 



Definition 



Symbol of 
SI Unit 



2.19 



Angle of attack 



The angle to the 
longitudinal body 
axis from the pro- 
jection into the 
principal plane of 
symmetry of the 
velocity of the 
origin of the body 
axes relative to the 
fluid positive in the 
positive sense of 
rotation about the 
y-axis 



2.20 p 



Angle of drift or side 
slip 



The angle to the 
principal plane of 
symmetry from the 
velocity vector of 
the origin of the 
body axes relative 
to the fluid, posi- 
tive in the positive 
sense of rotation 
about the z-axis 



2.21 



Projected angle of 
roll or heel 



2.22 



Bow hydroplane 

angle 



Instantaneous angu- 
lar displacement 
about Xo-axis of 
the principal plane 
of symmetry from 
the vertical; posi- 
tive in the positive 
sense of rotation 
about Xo-axis 

Angle of the refer- 
ence plane of a 
hydrofoil to the 
„pjane of neutral 
position 



Symbol 
2.23 fr R 



Term 



Rudder angle 
general 



in 



2.24 Es 



2.25 



Stern hydroplane 
angle 



Heading angle 



2.26 



Steady rate of turn 
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Definition 



Symbol of 
SI Unit 



Angle of reference 
plane ( generally 
the plane of 
symmetry ) of 

rudder to plane of 
neutral position 

Angle of r eferen ce 
plane of hydro- 
plane to plane of 
neutral position 

Instantaneous angu- 
lar displacement of 
velocity vector to 
a fixed direction, 
that is, local 
meridian or ship 
motion direction 

V* 
Rf 



*V — speed of ship. 
tR = turning radius. 
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MARINE 
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equipment 
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Transport tractors and trailers 
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